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(54) Electric motor or generator 

(57) An electric motor or generator (10) comprising 
a housing (12) which is substantially cup-shaped and 
having an end wall (26) and an annular outer wall (28), 
a fluid flow passage (30) being formed through the end 
wall, and a fluid flow passage (32) being formed through 
the outer wall; an inlet (34) connecting with one (30) of 
the flow passages: an outlet (36) connecting with the 
other (32) of the flow passages; a stator (14) fixedly 
secured within the housing; a shaft (16) having a longi- 
tudinal axis (A), extending into the housing, and rotata- 
ble about the longitudinal axis relative to the housing 
and the staler; and a rotor coil (18) mounted on the 
shaft and positioned within the stator; wherein the flow 
passages are integrally formed in the end wall and the 
outer wall of the housing and are connected to define a 
single flow path through the housing between the inlet 
and the outlet. Improved cooling with reduced risk of 
blockage. 
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Description 

Technical Field 

The present invention relates to an electric motor or 
generator, such as an alternator, having fluid cooling 
passages fornned in the housing of the electric motor or 
generator. 

Background of the Invention 

Electric motors or generators having a stator 
secured within the housing of the motor or generator are 
well known. A rotor coil mounted on a shaft is positioned 
within the stator and is rotatable relative to the stator 
about the longitudinal axis of the shaft. Liquid cooling is 
provided for the motor or generator by passing fluid, 
such as water, through passages formed in the housing 
(which is substantially cup-shaped) in order to provide 
cooling for the stator. The fluid passes through the 
housing by way of two separate passages formed in the 
housing. One of the passages passes through the outer 
wall to provide cooling for the stator. The other passage 
passes through the end wall to provide cooling for the 
electronic components mounted on the housing. A sin- 
gle inlet on the housing connects with the two pas- 
sages, and a single outlet also connects with the two 
passages. EP-A-0231785 describes such a known 
arrangement In this arrangement, the fluid flow at the 
inlet is split between the two passages and has a short 
flow path through the housing. Such an arrangement 
restricts the efficiency of heat transfer to the cooling 
fluid. 

Summarv o f the Invention 

It is an object of the present invention to provide an 
electric motor or generator having improved cooling 
compared to the above descrtoed arrangement. 

An electric motor or generator in accordance with 
the present invention comprises a housing which is sub- 
stantially cup-shaped and having an end wall and an 
annular outer wall, a fluid flow passage being formed 
through the end wall, and a fluid flow passage being 
formed through the outer wall; an inlet connecting with 
one of the flow passages; an outlet connecting with the 
other of the flow passages; a stator fixedly secured 
within the housing; a shaft having a longitudinal axis, 
extending into the housing, and rotatable about the lon- 
gitudinal axis relative to the housing and the stator; and 
a rotor coil mounted on the shaft and positioned within 
the stator; wherein the fbw passages are integrally 
formed in the end wall and the outer wall and are con- 
nected to define a single flow path through the housing 
between the inlet and the outlet. 

The single flow path defined by the flow passages 
provides an Increased fbw path for the cooling fluid as tt 
passes through the housing when compared to prevl- 
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ously known arrangements. Such an arrangement pro- 
vides improved cooling for the stator and any electronic 
components mounted on the housing; and reduces the 
risk of blockage (because of full flow through iDOth flow 
5 passages, rather than split flow). 

Brief Description of the Drawincs 

The present invention will now be described, by way 
10 of example, with reference to the accompanying draw- 
ings, in which:- 

Figure 1 is a cross-sectional view of an electric 
motor or generator In accordance with the present 
15 invention; and 

Figure 2 is a pa-spective view, partially cut-away, of 
the housing of the electric motor or generator of 
Figure 1 showing the single fluid flow path through 
the housing. 

20 

Description of the Preferred Embodiment 

Referring to the dravkfings, the embodiment of elec- 
tric motor or generator in accordance with the present 

25 invention is an alternator 10. The alternator 10 com- 
prises a housing 12, a stator 14. a shaft 16. and a rotor 
coil 18. The stator 14 is substantially annular and com- 
prises a number of stator laminations 20 with a coil 22 
wound around and through the laminations. The hous- 

30 ing 12 has an annular inner surface 24 against which 
the stator 14 makes a tight fit. The housing 12 is sub- 
stantially cup-shaped and comprises an end wall 26 and 
an annular outer wall 28. A fluid flow passage 30 is 
formed through the end wall 26. and a fluid flow pas- 

35 sage 32 is formed through the outer wall 28. A fluid inlet 
34 and a fluid outlet 36 are formed on the housing 12. 
The stator 14 is preferably impregnated with a thermally 
conductive epoxy resin 38 after the stator has been 
positioned in the housing 12. with the epoxy resin sub- 

40 stantially filling every gap between the stator coil 22. the 
laminations 20. and the housing 12. The epoxy resin 38 
enhances the thermal conductivity between the stator 
14 and the cooling fluid in the flow passage 32 in the 
outer wall 28 of the housing 12. The rotor coil 18 Is 

45 mounted on the shaft 1 6 and positioned inside the stator 
14. The shaft 16 has a longitudinal axis A and is rotata- 
ble about its axis relative to the housing 12 and the sta- 
tor 14, Electronic components 40, such as a rectifier 
and voltage regulator, are mounted on the end wall 26 

50 of the housing 12 and are cooled by the cooling fluid 
passing through the flow passage 30 in the end wall 26 
of the housing 12. The alternator 10 as thus far 
described is well known and other features of the alter- 
nator which are well known to those skilled in the art will 

55 not be described in further detail. 

The flow passages 30.32 are integrally formed in 
the end wall 26 and the outer wall 28 of the housing 12 
during formation of the housing. The flow passages 
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30.32 are connected together, and the inlet 34 is con- 
nected to only one 30 of the flow passages, and the out- 
let 36 is only connected to the other f bw passage 32. As 
a consequence, the flow passages 30,32 are connected 
to form a single fluid flow path through the housing 12 
from the inlet 34 to the outlet 36, and the flow of cooling 
fluid through the flow passages 30,32 is by way of this 
single path. As shown in Figure 2, the flow passages 
30,32 may be connected in such a way that fluid flows 
through the flow passage 30 in the end wall 26 in one 
direction, and then flows through the flow passage 32 in 
the outer wall 28 in the opposite direction. Alternatively, 
the flow passages may be connected such that fluid flow 
is In the same direction through both the end wall and 
the outer wall of the housing. 

The housing 12 with the integrally formed flow pas- 
sages 30,32 may be formed by any suitable method, but 
is preferably formed by casting using the lost-foam proc- 
ess or by sand casting, with the inlet 34 and the outlet 
36 preferably also being integrally formed with the hous- 
ing. 

A venting device 42 is preferably formed in the flow 
passage 32 In the outer wall 28. The venting device 42 
collects air bubbles In the cooling fluid and directs the air 
bubbles to the fluid outlet 36. 

Row directing ribs 44 are integrally formed in the 
flow passage 32 in the outer wall 28 and extend 
between the inner peripheral wall 46 and the outer 
peripheral wall 48 of the outer wall 28 of the housing 1 2. 
The flow directing ribs 44 act to direct the cooling fluid 
Into potential air pockets in the flow passage 32, and act 
as strengthening means for the housing 12. 

The single flow path defined by the flow passages 
30,32 provides an increased flow path for the cooling 
fluid as it passes through the housing 12. Such an 
arrangement provides improved cooling for the stator 14 
and any electronic components 40 mounted on the 
housing 12; reduces the risk of blockage (because of 
full flow through both flow passages 30,32, rather than 
split flow): and allows a stronger housing to be con- 
structed. 


sages (30,32) are integrally formed in the end wall 
(26) and the outer wall (28) and are connected to 
define a single flow path through the housing (12) 
between the inlet (34) and the outlet (36). 

5 

2. An electric motor or generator as claimed In Claim 
1. wherein flow directing ribs (44) are integrally 
formed in the fluid flow passage (32) in the outer 
wall (28), the flow directing ribs extending across 

10 the fluid flow passage. 

3. An electric motor or generator as claimed in Claim 
1 or Claim 2. wherein the housing (12) and the flow 
passages (30,32) therein have been integrally cast 

75 using the lost foam process. 

4. An electric motor or generator as daimed in any 
one of Claims 1 to 3. wherein the inlet (34) and the 
outlet (36) have been integrally formed with the 

20 housing (12). 

5. An electric motor or generator as daimed in any 
one of Claims 1 to 4, vrtierein the flow passage (30) 
in the end wall (26) of the housing (12) allows fluid 

25 flow in one direction, and wherein the flow passage 
(32) in the outer wall (28) of the housing allows fluid 
flow in the opposite direction. 

6. An electric motor or generator as daimed in any 
30 one of Claims 1 to 5. wherein the stator (14) is 

impregnated with a thermally conductive epoxy 
resin (38). 

7. An electric motor or generator as daimed in any 
35 one of Claims 1 to 6, wherein the electric motor or 

generator is an alternator (10). 


40 


Claims 


1. An electric motor or generator (10) comprising a 4S 
housing (12) which is substantially cup-shaped and 
having an end wall (26) and an annular outer wall 
(28), a fluid flow passage (30) being formed through 
the end wall, and a fluid flow passage (32) being 
formed through the outer wall; an inlet (34) connect- so 
ing with one (30) of the flow passages; an outlet 
(36) connecting with the other (32) of the flow pas- 
sages; a stator (14) fixedly secured within the hous- 
ing; a shaft (16) having a longitudinal axis (A), 
extending into the housing, and rotatable about the ss 
longitudinal axis relative to the housing and the sta- 
tor; arxJ a rotor coil (18) mounted on the shaft and 
positioned within the stator; wherein the flow pas- 
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